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'W tRIVI AiD COASAL GDOLOGY IN EUROPE, WITH SPECIAL ATTENTION
"T ?O THE UNITED KINGDOM AND ISRAEL

These are not good times in Europe for research in general, and for
mrinet 1 ,asta g eology in particular. Although the economy in the US
shoW &W E"eof in upturn, the worldwide recession is still being felt
througS6it %ur6pe sod 'the Middle East. Support for basic and applied research
his b4tn teduced in re"ent years in every European and Middle Eastern nation
I've visited. ?n *ide countries, such as the UK an4 Israel, cuts in research
suppottW'b94, been severe, ranging up to 25 percent over inflation. Anyone
interested in Wshit's happening in UK science in general should, for certain,
read "DiaG-end for British Research" in the 26 July 1984 issue of Nature. The
implications have been profound across the board, -and the troubles are far
from over. Outsetanding marine' scientists still command support, although at
greatly reduced levels. The scientists that are suffering most are those just
below "*outstanding"; that is, the very good ones, and of course the graduate
stedents-. Studefts are also having trouble finding jobs.

Thts reptt ie -a sueery of my observations and impressions of the state
of the art of research in marine and coastal geology under way in the UK and
Israel. I ft'e-at OftRL I covered a much wider range of subjects from climatol-
ogy to geophysics, so this' report is based on only a part of my European
environmental information base. Regardless, I think it's an accurate overall
assessment.

Marine geology, as I treated it while with ONRL, was separated into
deep-sea geology and coastal or shallow-water geology (continental shelfs).

UK Coastal Geology
Coastal geology in Europe today is in the doldrums. Budget- cuts and

administrative decisions to consolidate research facilities have resulted in a
significant decrease In research activities. Much of the research being
supported can -be classed as applied science and engineering. Fundamental
questions are 'not being pursped as rigorously in many fields.

In th UK About 20 universities and several government laboratories carry
oat research In some aspect of coastal geology. Over the past decade the UK
universities have produced more than 2500 PhDs in marine science and in
coastal geblbgy and geomorphology. However, the number of students has
decreased 'sharply in recent years as Natural Environment Research Council
(NERC) 'aesistntships have been cut back and the market for PhDs in the marine
sciences has diminished.

The University of Bristol has an interdisciplinary program under way to
study the Severn Estuary and the Bristol Channel. They're concerned with
every aspect of the evolution of the estuary from the hydrology of the rivers
entering It 'to the marine life. The University College of Swansea on the
Welsh side of the Bristol Channel collaborates In the Severn Estuary project.
tn addition,-may departments there have researchers interested in marine and
coastal problem;, however, marine science at Swansea has recently suffered a
major setbek, which I'll discuss shortly.

In London, the Departments of Geology and Zoology of Kings College have
programs, It Sedimentary processes and environments in the Thames Estuary. The
Geology and Oceanography departments of the University College of Wales,
Bangor, have' worked on' sedimentation in the Irish Sea for many years. The
physical oftatographers at Bangor are also working on internal waves and
sedluftt transport. i 'the Irish Sea. The School of Environmental Sciences at
the University -of est Anglia, Norwich, has a number of programs concerned
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103 Taunton has eomployed or supported soot of the UK's be..t coastal
investigators. no clostag the'upit will Ihave significant Ipact o= th4e fieold.
The staf f of 35 or. so will, be, transferred to 10S Bidatop or 19S Woruley;
however,,I Iva learned that perhaps fewr than 10 of the Taunton group will
actually move. The masjority are retiring or asiply quitting and findin jobs
in Industry. NMR hadquarters people view this with mixed feeings. On the -:
one hand thbiy dfon't like seeing the unit disrupted with 75 percent attrition,
but It to an opportunity to bring In new people with new Ideas and special-
ties. 

?

proram int near t in the UK that will expand their coasta4 research
psy In th nea huroo are the University of Southampton and the Umiver-7siy , W4am4114. both -are scheduled for increased MWC support as the V

oceenogr at. the University of Liverpool and the Umivrsity Of
"~sa ae disontinued. This Is an effort'to consolidate the staffs and

reorc?,i in oceanlography asi two rather than four universities. 1
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The coastal program at Southampton is fecmed on las&sw and coastal
engineering, not basic research. The coastal program at Bagor to called The
Unit for Coastal Studies, which specialies to the physical oceanography of
coastal and shelf-sea areas, with particular embasis on modeling circulation
and mixing: processes. In recent moths the sew Deputy Director, Dr. Alan
Elliott, has taken steps to broaden the Unit's field of interest. The goal is
to make the Unit a leading center for applied oceeaoraphic research. But by
US standards this is a very modest activity.

In summary, I don't look for ay major new thrusts In coastal science in
the K over the next several years. This is not to suggest that the British
won't continue to make important contributions. UK coastal scientists are
good, without question. But it's unlikely that we'll see activity similar to
their glory years of 1969-79. The support just isn't here, and what there is -...

is being reduced. Young people are avoiding the field, or turning to industry
rather than resesarch, and older people are retiring.

Marine Geolony In the UK
In UK marine geology the situation is, with one or two exceptions,

essentially the same as for coastal geology. 10 Woruley has lost staff and
financial support In recent years due to NERC cutbacks. There are some very
good Investigators working at 1OS; geology and geophysics are no exception.
The people vorking on the side-scan sonar GLORIA data are an exceptionally
able group; howaver, I was told that the rental of GLORIA to the US to map the
US western continental shelf was a "godsend" because 108 really needed the
money. Budget cuts and the weakness of the pound versus US dollars have
really dampened the IOS program.

The one bright spot inUK marine geology in my opinion is the research
team at the Bullard Laboratories, Department of Earth Science, University of
Cambridge. The staff at the Bullard Lab has made major contributions over the
past two decades to the understanding of the ocean basins and plate tectonics.
Names such as Vine, Matthews, and McKenzie are like the honor roll in
international marine geology. In 1983, at the biennial meeting of the
European Union of Geosciences, McKenzie was awarded the Wegener Medal, and 2
months later the Geological Society honored him with the award of the
Wollaston Medal in particular recognition of his work on mantle convention.

In 1963-84 there were 18 geologists and geophysicists at the Bullard Lab
working in marine geophysics, deep seismic reflections profiling, crust and
mantle structure, continental deformation, geomagnetism, mantle connection,
and the origin of sedimentary basins. NERC support for the Bullard group is
consistent, but even they are now having funding problems. But they do
attract the very best earth science students in the UK. 0

The director of the marine geophysics group at the Bullard Lab is Robert
White, a young man (in his early thirties) who's already well known In
geophysical circles. I talked with him at length several times during my tour

s with ONUL. White says of the future that the Bullard people will do less work
in the deep ocean basins and more research on the continental margins because
Iwe really know a lot about ocean basins, far more than we know about the con-

* tinents." By that he mans that the evolution of the ocean crust can be and
has been observed at the mid-ocean ridges and Is now fairly well understood,
whereas the origin of the continental crust is more obscure and not as well
known. This suggests that the Bullard Lab activity over the next 5 years will
definitely include focus on the continental margins and sedimentary basins,
such as the North Sea,
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measuremets, and a ship vowg - ilde-scan sonar runs to provide detailed
calibration of the bathymetry. These field measurements will be made during
several Shuttle passes, through different tidal states.
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it' auoryi suire are 15 or m~te Anstitutious inathe YX with some Mand of

progtiw of fnstrmsti or-T reseamsh i arine science. ,However, the IOS and%
the Nallard Lab at 0ambr~goe dowinate the scene in basic research. 106 As
ftht&e (15 4t1llow Vd~aaall) dt a degree monaged by the NOW; it -has over
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'1 ley # s66uth of Lenbom, conaetrtes on; the deep: oceans and has program in
physical, chemical, biological, geological, sand etophysiosl -oceanography.
06eology .d g~hysl~ as ea 1staff' of .about, 30 'professionals. They emphasize
threetas wof raeercht mj-otinental, mrinsa, mid-ocean ridges, :and ocean-
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mn e lymn tatstc data tm ocean waves- arou" the UK for coastal
engineer, " o lwnnpUrposes. The Taunton research staff also has .:
b*d a, lug -history of studies of the, dynamics of sediment movement along the
coast sod in shallow shelf seas.j The unxiversties at LUvsrpa.1 1 Southamptono Bangor, and Swansea have
departmsnts -of oeeatogrephy -410h research and teaching. Probably the best
kdoWn of these over the 17ears has been Liverpool, which concentraes on
Okysical. and ceoical dcesuagraphy. -However, reductions, retirements, and
changes In ita~ff veeakead the department in-recent years. The department
at-Southampton has prograMs In physical, chemical, geological, and biological
ossoegraphy and serie Sophysics. Bangor heas department of physical
0o4 e A eraphy, with programs In physical and chemical oceanography and marine
goeoeis, as w61l as; 'a department of marine biology. The program at
Sawasa Is laigoly ~devoted to marine geology, but recently has branched out
ISMo the physical, chemical, And biological oceanography. The other, smaller
univerdity' p10rame in the UK are mostly based on one to four staff members,
Who usually -spaciallse In one particular branch of oceanography.

Geyramds u~port from MRC will concentrate on -two academic program in
ocenogaqt irather than four.,.Support for the programs at the University of
Liverpeol ad at the Univer*Wt College of Swanse" will be discontinued, and v
alt msiv oceanographic, reaftrcs-including mew faculty, staff, and facili-
ties-will be coucentrated at the University of Southampton and the Univoesty
College of Worth Was at Bangor. The goal Is to bring Southampton and Bangor
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up -e faculties of 16 ech. Additional resources wili be made available so
taebS s pvepgim* aS ess. tw uatttations can achieve a international level
of qN~o~isidn cud eepttinn. • 9

..Three Ulptit oaf e responslbl for most of Israel's very modest
earcb+ pgsram if m 2r8n o -e:' a dgeophysics: the Israel National

Qcqa0u" ph'a I' 1$tute (XVO) in 4i -, the University of e1 Aviv, and the
I~ea~~et k Nri (poopand Gemteaisof the Geological Survey of

tsrael in Jervs .u, .. the pgorm overall i modest, and. at this tim, greatly

14 aa s the largest and most comprehensive wate slence
program in Israel. Among their investigators are Dr. Zen Sen-Avraham, a
geophysicist vell known In North America, and Prof. Victor Goldsmith, a
coastal geologist who for several years carried out research along the
Atlantic coast of the US from a base at the Virginia Institute of Marine
Sciences.

Den-Avrham, who holds a Joint appointment with INOI end',the tnlverdity
of Tel Aviv, is well known in the US for his research on elate tectonics. se
has published several review papers n recent years ft Journals such as
Sofwoe and Soientifio AAriaan. The region of the eastern Mdterrenan eand
the Middle East is an area of rifting and continetal collislase, so it has
served as a base for his studies.

Ben-Avrahsm's current research has moved auto the continental shelf off
the coast of Israel. Using side-scan sonar, he and his associates are mapping
structural trends in considerable detail. Although this new project was
started only recently, preliminary results show that the pettern" of sedimen-
tary deposits (packages) across and along the shelf are fault-controlled.

The main thrust of Victor Goldsmith's studies Is to establish a sand
budget for the Israeli coast. This called for a wave climatology of the
relationship between wave actions, currents, and Mediterranean storm, which
he and his colleagues have completed.

The Israeli Geological Survey marine geology research team is heede ty
John Hall. Hall's team consists of five or six professionals doftg work
ranging from coastal geology to global plate tectonics. These people are :
dedicated and enthusiastic about their work, but the political and economic
situation in Israel is so unstable that it's a wonder that anything signifi-
cant is done. Without US connections and assistance (although modest), my .

guess is that their contributions would be significantly reduced. Hall's
group is doing hydrographic and geophysical mapping In the Red Sea, but I
don't think it's earthshaklu . Good solid research, nothing more.

In sumary, for Israel it's my opinion that there are one or two out-
standing marine geologists working there, and perhaps five or six good ones;
but other than providing information of local importance, we shouldn't look
toward their basic research progrme for a significant breakthrough in either
coastal or marine geology. They're below the critical mass in embers and
vastly underfunded. And the political and economic situation in Israel is so
unstable that It's very difficult to concentrate on anything other than
day-to-day functioning. Many Israeli scientists actually hold two positions
In order to maintain a minimam standard of living.
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The rather bleak picture I've paiuted of arine research Is not limited
to the UK and Israel. With the exception of Norway and France, in every
country I visited one of the first things the scientists wanted to know
(usually within minutes after meeting) was, "what's the possibility of OR
funding for research In a foreign country." I even had inquiries from German
scientists! I must stress, however, that I focused on basic research. It's
my Impression that support for applied research is somewhat better. For

example, the MIZU project was well supported by ost nations involved. But
obviously the justification wasn't "to better understand ice physics or
Marginal Ice zone oceanography." The motivation was directly related to the .
Russian submarine threat associated with operations under the MIZ. Still,
good fundamtal research will be a product of the KZEX project.
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